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gga9 ^ gs _ £Sg££g ^,„nr,n m i TWTBOPfKS TO HBsAg 

DirM rrf th« Invention 

• Th e present invention relates to monoclonal 

ticularly. to human-derived monoclonal antihodtes to 
antibodies particular iy, t 

thehepatitis B surface antigen (HBsAg) . 

Hepatitis B virus is a horrible infectious viru 
. hepatic insufficiency and chronic hepatitis as well 

• Citis. — « — - — 

iiver cancer. — . «* «— ' - 

treatment of the diseases is being desired. 

Th ere are Known three types of antibcd.es to 

»„Mtofli*s to the virus surface antigen 
otitis . (HBeAg) and 

(HBsAg) » ^^; ich is Baia to „. stained within 
antibodies to the antigen wntcn 

t* m n<BBe*g>. ■* has been recently confirmed 
the core antigen^*) ^ neutrallllng activity 

^ : 0 vrrrr now ejected to ser 

^ i 'reparations containing anti-BBs., antibodies have 
„edical ti0 on> ana attenptB have been 

r r^r ru-ns ~ — — 

Positive with respect to antibo*es to — ~. 

* hn as are disadvantageous in that there are 
such methods are iu» „,»-Vlals so 

of supply °« >™» an P la8Bas as r " atetials 

limitations of supply °. 

n«ns are expensive. an object of tne 
that the preparations are expend 
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U.at «- ceXX fusion Mn- 

j^r— . — - ° s '° nooionai 

4t "tT^I aniens- * ~a» P Xe. U «— 

to certain viral an 2276 /1984 a method for 

= a « Patent Publication No. 2276/19** 

ln jri-vl- -onocXonaX entity — 

heparin, - «ti v ^.^s-antlboa,- 

«— or lynpb noaes in nl =e Ma 

ny eXo-a ceXXs. cuX nethod is erected to 

— 8 - — - ^^t .PPUcatXon - — 
aiscxosea in ^ " ^ay-proaucin, 

spxeen ceXXs ^ ^ ^ , hus . 

BALB/c * y eXo»a ceXXs ^ ^ „ ou8e _ origl „atea ones 

- "° nMXOnal deUt h « tKey can *e — — 
which give no guarantee . wn 

/19 81 discloses anantiBB _ /aouBe fused cells- 

* a hybridoma of mouse/mouse 

also produced from a hyb . ^tibody can be utilised 

4 i«£t a doubt whether such antibody 
Th ere is left * ^ ^ buaans . 

to diagnose or treat P* t App iication No. 

in the Japanese Laid-Open 

a h uman-based or human-derived 
72S26/ 1983 the prc^cticn of a ^ ^ X ^id 

^^x^i -tibody against HBsAg is desert 
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cells are stimulated by immunization with HBs antigen which 
has been heated in the presence of a modifier such as urea 
or guanidlne, and transformed to propagatable cells by 
Epstein-Barr Virus. However, in the patent application no 
definite disclosures are made as to the characteristics of the 
human-derived anti-HBsAg monoclonal antibody. 
Summary o f ** h6 Invention 
After extensive studies to overcome the 
disadvantages of the conventional techniques, the present 
inventors have succeeded in producing and characterizing 
human-derived anti-HBsAg monoclonal antibodies (hereinafter 
also referred to as hHBs MCA' s) which can be successfully 
utilized in diagnosis and treatment of hepatic diseases in 
humans. Thus, according to the present invention the hHBs 
MCA can be prepared stably and continuously by forming ' 
hybridomas by -oil o£ human P^*"*" 1 

blood lymphocyte cells, immunized with HBs antigen to a 
certain degree, and myeloma cells, cloning the hybridomas 
and selecting clones^ which produce antibodies to HBsAg. 

The hHBsIGA'sof the present invention cannot be 
contaminated with hepatitis B virus 
since they are derived from hybridomas. The hybridomas, if 
once established, can be stored for a long time under liquid 
nitrogen and can. be utilized for the large-scale production 
of the hHBs**'s.by being propagated at any time when needed, 
without restriction by the supply of raw materials. The 



_ „ ^ NO. 388 P006/025 

12/28/99 11:01 REEDFfiX * 914049492499 



01 79483 

- 4 - 

fh6 les9 expensive production of the 

monoclonal antibooi^ witb ^ anti- 

„4-«rized in that, in comparison 

are ax so from plaaiB , the, have - t—y 

bigh er specif-it, HCA of the invention in humane. 

nla tration of the ^ noo6e/noase aJxti~HB sRg 
aoes not cause side eftee 
monoclonal antibodies. do. 

h an based the -ethod for their P«P*" 

The hu*an-b«V ^ invenfcioa ^ 

ration «-»- *^ ^ followlng . 

SStaUed_Ses=riEti__- — ^l onoclo nal 
F or the production of an antl 

title to bumans. the present 

Tdiraldl the formation - - 

invention is directea 

fus ed n ouse/hu»an cells. ^ ^ „ looa ; 

T^ fI . -ana - - — «f 
^phocyte cells - ^ ^ ±fc has „ n 

respect to ^t the humans for supply* 

found by the present i an t i-HBs Rg antibody 

the ^e —J^^. cell9 can be derived „- 

X U titers of antics — * - 

hlOT ans who «— - 7 aue to possible infections -th 

e^ple. »t »~* with an HBs -ccine 

hepatitis B virus and ver^ ^ ^ e&eei „ 

so that ««« 
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at least 10 lu/ml (preferably at least 100 ID/ml) in blood 
two to three weeks after the vaccination. Alternatively, 
the second selection may be carried out by collecting peri- 
pheral blood lymphocytes of humans after the administration 
of the HBs vaccine and then culturing these blood lympho- 
cytes in vitro so that the culture supernatant contains 
anti-HBsAg antibody of at least 0.01 lU/ml (preferably at 
least 0.1 lU/ml). The peripheral blood lymphocyte cells 
collected two to three weeks after the vaccination are then 
cultured in vitro, in the presence of a lymphocyte 

activating substance such as pokeweed mitogen (PWM). The 
use of peripheral blood lymphocyte cells derived from humans 
whose blood is anti-HBsAg-antibody negative before the vaccina- 
tion or from humans who have the above^nentioned high antibody 
titers makes it extremely difficult to form mouse/human 

hybridomas which are capable of producing the desired hHBs 
MCA. 

The human peripheral blood lymphocyte cells thus 
cultured are collected to be used for forming mouse/human 
hybridomas by being fused* with a mouse myeloma ceEl line as X63-Aga- 
6,5,3 or other cells derived from the MOPC-21 line . The 
cell fusion can be carried out in any known manner with a 
fusing agent exemplified by poly ethylenegly col. The 
selection of hybridomas is accomplished by cultivation a _ 
suitable medium, particularly in HAT ( hypoxanthine- 
aminopterin-thymidine) selective medium, for example, in KPM 
1640 ♦ 15 % fetal bovine, serum ♦ HAT medium supplemented with . 
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g lutamine. at 37 »c in the presence of 5 • C0 2 . The 
hyb rldomas which will produce anti-HBsAg antibodies are 

passive hexnaggluti- 

■Ldentified e.g. by 

lion «PHA> using sheep re* blood ceUs sensitised with BBS 
antigen, conventional antibody-determining Athens for x* 

or IgM, or by radioimmunoassay. 

The mouse/human hybridonas which produce anti- 
ng antibodies thus selected are subjected to luting di- 
ction for obtaining monoclones for the production of 

the human-based 

,^ , . „ Fo r establishing 

anti-BBsAg monoclonal antibodies. 

8ta ble antifcody-producing clones it is essential to 
repeatedly carry out tfee cloning operations at early 
stacks . 

Tn e hHBs MCA-producing mouse/human hybridonas as 
established in the above-mentioned manner are then 
propagated in vitro or in an ^deficient animal where 
the MCA to HBsAg is continuously produced. Per example, tne 
"were intraperitoneal* administered to pristane-pri^ed 

BALB/c-derived nude mice. , ontant 
Ih ree to five weeKs after the administration. *e con-t 

of antl-HBsAg antibodies in the ascites was determined by 

^^t e for the HBsAg were obtained from 
Antibodies specific t or me x« 

mice Alternatively, the hybridoma cells 
three of seven mice. Alter 

can be propagated in vitro, particularly in a medium 
containing hypoxanthlne-aminopterin-thymldlne. . - 
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the cultures of the nyoridoma cells or from the ascites fluid 
of the *ude mice. according to known methods as applied to re- 
cover immunoglobulins, for example, by conventional salting-out, 
DEAE-ion exchange chromatography, polyethyleneglycol-fractio- 
nation/ gel filtration, or affinity chromatography with 
HBsAg-fixed beads. M necessary, process steps 

may be carried out which are used in the production of 
immunoglobulins for intravenous injection, such as acid 
treatment, enzyme treatment, plasmin treatment, sulfonating 
treatment or polyethyleneglycol treatment. For the production of 
pharmaceutical preparations , the refined anti-HBsAg 
monoclonal antibodies can be subjected to known treatments as 

concentration conditioning, addition of 
stabilizer (s), bacterial filtration and/or lyophilization . 

The anti-HBsAg monoclonal 
antibodies produced by the mouse/human bybridoma according to 
the present Invention are complete human IgG antibodies and not 
human/mouse chimeric antibodies,. This was determined 
according to the immune precipitation method in which 
the monoclonal antibody of the present invention forms a 
precipitate with rabbit anti-human IgG antiserum but forms . 
no precipitate with rabbit anti-mouse IgG antiserum. In 
addition the analysis by radioimmunoassay, which is more 
sensitive than immune precipitation, shows that the MCA's of 

the present invention react with 
radioactively-labelled rabbit anti-human IgG in proportion 
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n labelled rabbit anti-mouse IgG. 
with radioactively- labexxe 

„ _ resu it of the PHA 
, urt hemore, as a resu ^ _ ^ 

(pas sive „e ra a g9 l»tination>-inhibitlo» 

! „ cells sensitised with HBS antigen, It has been 
blood cells sensi ^ present 

— thit Thiobrecogni- « identify the 

^^rrrTant^c — — — to all 
epitope a , i-«- _ HBS ^^en can 

tn e subclasses of HBs antigen. As 

, subclasses (aaw, aor, «j 

be classified into four sub 

^ one common epitope 
because of the presence of fc 

. of epitopes <d, y) and <w, n. 

divided pairs of epi e provides 

,inn is of great significance since it pr 
invention is of . recognizing the 

1 ^fcibodies being capable ot re «y 

rrr,..tn. — . - - - — - 

T , ound to be able to produce the 

wh en culturea in ««. - ^'J^ of 7 „, /n l „ „/ 

T ^ ^rl -iboa, titer is ^ * 
5 " CeUS/ " ID (Int ernational Onit,/*!, — 

*— ° f " the hybriacas are of a practical usef ulness, 
ae^onstrate that ^ V ^ ^ & 

« is also found «J£? ^ «hen 

o£ thirty bours a»a o-t.1 ^ 

, * h« o-band staining tecnniq 
aeter»inea by 0 be ^ 

- — inVOTtl at Teast one year acooraing to the 
substantial change. ^ ^ ^ ^ 

th« inventors, to p 
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continuously and stably. 

Thus, the method of the present invention can be 
carried out in a relatively simple manner without need of 
complicated stages to prepare the hHBs MCA which has wide 
applications such as those in the diagnosis or the treatment 
of hapatic diseases or in the purification of HBs antigen. 

The present invention is illustrated by the 
following example, which is not intended to limit the 
invention. 

Examples 

1. Preparation of immunizing'an tigen (vaccine); 

Step 1: Anti-HBs antibody -positive human plasma 
was treated with calcium chloride and dextran sulfate, 
followed by salting-out of the supernatant with 1.2 M 
ammonium sulfate. After centrif ugation , there was added to 
the supernatant with 1.8 M ammonium sulfate so as to 
precipitate the HBs antigen. Thus, there were removed about 
80 % of the human plasma components and the plasma was 

concentrated about ten times. 

Step 2: DEAE-Sepharose GL-6B gel (available from 

Pharmacia Co.) was sufficiently equilibrated with acetate. 

buffer haviung ionic strength 0.05 and P H 5.5 and then 
packed within a column. After the HBs antigen-containing 
solution as obtained in Step 1 was subjected to dialysis 
with the above-mentioned buffer and the precipitate formed 
by dialysis was removed by centrif ugation, the resultant 
solution was passed through the column, thus, eiurion was 
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* ^ ano ing ionic strength 
ca _ r < oa out in the -anner of changing 

stepwise with sodiun chloride ^ ^ ^ 

There was recovered 80 % o 

„h fraction, in ^ 
^ed-through fracti . _ foimd to he 

^- U *- de " oar ; a w ith the starting material, 

fourteen times a. compared (awa3 aable from 

St ep3= CH-Sepharose 0.-6B (. 
i. Co ) gel was Packed into a column after » 
Pharmacia Co.) « havlng ion ic strength 0.08 

e^llihration with acet ^ ^ , 

- " ^ the hu«er and passed through 

K as subiected to * ms oarrled out stepwise 

— Chi r;'assed-throu,h Motion, where the BBS 
HBS antigen as the pas ^ ^ ^ ^ 

h ._ h as the starting material, 
times as high as ^ ^ ^ ln 

The final fracti by Kieldahl 

nethod — - * „ h en the fraction. 

we re detected no sera. ^ ^ ^ ^ 

concentrated to 10 , ^nation of the serum 

fusion or ~^^ed * ^ 

p roteine of ^were four wee, P~clpitalo„ U- 

antigen, showed that ther 

ag alnst..HS (normal human serun). 
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, ,.1^ of 'Tr*"™** cell^^pplyinq humans 

and immu nization: 

Selection is firstly made of humans who have high 

* m hbs antigen (at least 0.1 IU/ml) in 
antibody titers of anti-HBs antigen 

« *f pha or radioimmunoassay. Then, each of 
blood, by means of pha or 

aubcatanously administered with 20 yg 
the selected humans is subcatanous * 

oI the HBs vaccine as prepared in the above-mentioned manner 
end, about 2 weeks after the administration, there are 
selected humans who have titers of anti-HBs antioen of at 
ieast 10 IU/ml (»ost preferably at least 100 XUA.1, in 
blood. The second selection may also be carried out by 
selecting out humans whose peripheral blood lymphocyte cells 
are collected after the administration of the BBS vaccine 
and then cultured in vitro so that the culture supernatant 
contains a significant amount of anti-HBs*, antibody 
I... at least 0.0! IU/ml, preferably at least 0.1 !*/«!. 
3. Preparation of human peripheral blood 
lymphocyte c ells: 

From peripheral blood collected at a predetermined 
time after the vaccine administration, peripheral blood 
lymphocyte cells were harvested by ricolf-Hypa^ue gradient 
centrlfugation of the peripheral blood. The lymphocyte 
cells were then suspended at 1 * 1.« cells/ml in RPMX 1640 
+ „ % bovine fetal serum added with glutamine followed by 
the addition of *W» at 2.S the final concentration of «/-X- 
blowing culture at 37 =C in the presence of 0O 2 for . 
4 to s days, the production of anti-HBs,, »«**~ 
„ * t a l» th. culture supernatant. The lymphocyte cells 
wrlollectld, washed twice with «X — and then 
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xu,m The peripheral blood lymphocyte 
-expended in the medium. The pe P 

, lw nfe a rate of about * x ,u 
cells were obtained generally at a 

™i of the peripheral blood, half of which (2 * 
cells from 40 ml of «ne p * 

, v * airectlv to cell fusion with 
107 oe lls> were sn»ect^ > - ^ 

— C c r f lo" descried late , with * 

by PWM on the cell fusio pwM 

, 4 , f« cell fusion with the pw» 
remaining being supplied to cell 

stimulation. 

, P -. 0 aratlon Mvloaa cells: 

Th e mveloaa cell line used in the present 

derived fro- -case BUS/c myelo^ as known 
invention was derived rr 

M975>" or "Eur. g. Immunol., 6, PP- 

(197&J w P3-X63-Ag8-U1 . 

, *.tal serum added with glutamine. The 
1640 . 1. * — 7^,, ^ed twice with BPMX 
propagated cells were collecte . ^ ^ ^ 

»edlum and then resuspended in the «eoi 

0011 fU8l 7 ceUJusio^^^ 

u ^Us suspension was mixed 

The human lymphocyte cells susp 

.lorna cells suspension at a ratio of the 
with the mouse myeloma cell ^ ^ 

*. ^«iis- the mouse myeloma cells 
human lymphocyte cells. 

t ne mixture was centrifuged for 10 minutes at 
the mixture ^ ovar one 

r: Tt * — ~ 

minute at 37 «c, i 
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(PH 7.6, molecular weight 3,650) diluted with RPMI. The 
resultant mixture, after being allowed to stand for five 

ax-a with 40 ml of RPMI 1640 and the cells 
minutes, was added with 40 rax o 

a a terminate the fusion. Then the 
were gently resuspended to termxnaw 

cells were ejected to centrif ugatlon for 10 minutes at a 
' ra te of 1,000 rpm and resuspended in complete medium 
containing KFMI 1640 ♦ 15 * bovine fetal serum added with 
gamine to obtain fused cells at a human lymphocyte cell 
concentration of 5 K 10« cells/ml and at a myeloma cell 
concentration of 1 * 10« cells/ml. — «— »«* 
were plated in 96-well microtiter plates at a ration of 100 
„1 per one well , followed by culturing at 37 °C m the 
presence of 5 * C0 2 . After 24 hours, to each veil was 
added 100 yl of HAT selective medium <mx 1640 ♦ 15 % 
bovine fetal serum ♦ HAT added with glutamine, . Further, at 

- 4 q u rtnT .«. later. 50 % of medium in each 
times of 24 hours and 48 hours later, 

a „4*h the HAT selective medium. Such 50 % 
well was replaced with the ttai s« 

medium replacements with the selective HAT medium were 
subsequently conducted every five days for two to three 
weeks until the hybridomas were sufficiently propagated for 

screening assay. 

« screening a-~v »nd cloning of hybridomas; 

For confirming sufficient propagation of the 

hybridomas. screening assay was carried out to detect clones 

producing the specific antibody: Firstly were screened the 

wells in which there was produced any antibody by means of 

radioimmunoassay (for determining human antibody,, and then 
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there »e« screened, by means of radioimmunoassay for 
detecting anti-BBsAg antibody known as AUSAB® (Anti-HBsAg 
detecting kit available from Dinabot Co.). the wells in 
which t*ere was produced antibody specific for HBsAg. The 
hybridomas in the wells thus screened were subjected to 
limiting dilution for cloning. At the time when the clones 
were propagated in the wells, the radioimmunoassay was 
effected to detect clones producing antibody specific for 
HBsAg. such operations were repeatedly carried out as 
required to obtain stable mouse/human hybridomas. Depending 
upon necessities the hybridomas were propagated and stored 
in a frozen state under liquid nitrogen in freezing medium 
of HAT selective medium ♦ 10 * DMSO (dimethylsulf oxide) . 
7. E ffect of vaccine administratlont 
as shown in Table 1 . the human peripheral blood 
lymphocyte cells for forming the hHBs MCA-producing 
hyb ridomas according to the Present invention were derived 
from selected humans who had relatively high titers of anti- 
HBsAg (at least 0.1 IO/ml) in blood due to possible 
infections with hepatitis B virus in the past. 

suoh persons were then administered with the BBS 
vaccine and, two weeks after the vaccination, were 
determined for their antibody titers of anti-HBsAg. The 

alHO aiven in Table 1, demonstrating that 
results were also given xu 

hyb rldomas which effectively produce anti-HBsA, antibody 
„.„ ^-a f ™» ™ -Ho «hibited high titers in blood 
after the vaccine administration, i.e. at least about 10 
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. .„ af least about 100 Ill/ml. 
IU/ml, most preferably at least ac 



Table 1 




(Note) 



?, The international Ot.lt (»/-!» ««• aetermlned by 



1) me inwt»»"* — 

AUSAB®. Anti-HBsAg-Producing Hybridomas 

2) Rate of formation in whilh anti-HBsAg were 
{%) (The SKr of wells in which 
produced / The . 100 

hybridomas are formed) * 



Alternatively, hybridous which effectively 

*<Wv can be derived from humans whose 
produce anti-HBsAg antibody can 

w 4-o cells are cultured, after the 
peripheral blood lymphocyte cells 

Lcine administration, in vitro so that the culture 
Tpernatants exhibit high titers of anting. «- 
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peripheral lymphocyte cells of the suppliers were collected, 
one week after the vaccine administration, and cultured in 
complete medium of RPMI 1640 + 15 % bovine fetal serum added 
with glutamine at 37 <>c in the presence of 5 % C0 2 for 
seven days. The culture supernatants were determined with . 
respect to titers of anti-HBsAg. The results are summarized 
in Table 2, which demonstrates that, for obtaining the 
hybridomas effectively producing anti-HBsAg antibody, the 
culture supernatants should have the titers of at least 0.01 
lU/ml, most preferably at least about 0.1 lU/ml. 



Table 2 




<Note) • D = NO Anti-HBsAg antibody was deleted. 
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8. Effects of lymphocyte cells collection timing 

and addition of pokeweed mitogen; 

Fig. 1 illustrates the rate of formation of anti- 
HBsAg^producing hybridomas against time (one week, two weeks 
and three weeks) lapsed after the vaccine administration, 
with respect to some of the suppliers. As seen from Fig. 1, 
the lymphocyte cells collected two weeks after the vaccine 
administration will most efficiently form the desired 
hybridoma . 

Fig. 1 also gives the results of the cases where 
PWM (pokeweed mitogen) were .added prior to the cell fusions 
(shown in solid bars) and the cases where no PWM were added 
(shown in blank bars). It should be noted that, in the 
cases in which there present no bars in the graphs, no 
hybridomas were formed. The results demonstrate that 
addition of a lymphocyte activator such as PWM is very 
effective in forming the hybridoma. 

9 . characterization of the hybridoma; 
It was confirmed by means of conventional 
antibody-determining technique that the hybridoma according 
to the present invention when cultured in HAT medium 
produces anti-HBsAg antibody at the rate of 7 yg/5 x 1 0 5 
cells/ml. The titer of the specific antibody is 2™ in 
terms of PHA as determined by hemagglutination method 
employing sheep red blood cells sensitized with HBsAg, and 
50 in terms of IU/ml. These values substantially correspond 
to those found in humans having high titers of anti-HBsAg in 
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blood. 

The anti-HBsAg monoclonal antibody prepared by the 
present invention does not react at all with anti-mouse 
immunoglobulin antiseru. but reacts only with anti-human XgG 
antiserum, from which it is evidenced that the monoclonal 
antibody of the present invention belongs to the 
immunoglobulin class of human IgG. 

The specificity of the monoclonal antibody of the 
present invention was determined by PHA-inhibition test 
employing sheep red blood cells sensitised with HBsAg, with 
the results as shown in Table 3. 



Table 3. 



Monoclonal 
Antibody 



HBsAg 



Human MCA 
(the present invention) 

Mouse MCA HB7-2 
Mouse MCA HB6-2 
Mouse MCA HB5-2 



Epitope 



Mouse MCA i 

■ . - va iues in the table are dilution 

(Note) The numerical values xn v 

f actors • 
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For comparison, the test was also conducted on 
some mouse monoclonal antibodies < MCA) , the specificities of 

which were known in advance. 

As a result, the hHBs MCA prepared according to 
the present invention reacted with all the subtypes, adr, 
adw, and ayw, of HBs antigen without causing hemaggluti- 
nation. It was also found that the human anti-HBsAg 
monoclonal antibody of the present invention exhibited a 
reaction pattern quite similar to the pattern of the mouse 
MCA (designated HB7-2) which is known to recognize epitope 
"a" on HBs antigen. From these facts it was evidenced that 
the monoclonal antibody of the present will react with all 
the subtypes of hepatitis B surface antigen, suggesting that 
the monoclonal antibody of the invention is quite effective 
in preventing and treating the diseases due to the infection 

of hepatitis B virus. 

Fig. 2 illustrates the results of the reaction of 
the human monoclonal antibody of the present invention, 
which has been bound onto.HBsAg-sensitized polystyrene 
beads, with t 1 25! ] -sheep-anti-human IgG or [ 1 25 x ] -sheep- 
anti-mouse IgG. The results are also given with respect to 
a human anti-HBsAg polyclonal antibody (derived from human 
serum) and the mouse anti-HBsAg monoclonal antibody, as 
controls. In the graphs of Fig. 2, the abscissas designate 
dilution factors (in terms of * in 1/ 2 x> of the anti-HBs 
antibodies with the ordinates indicating cpm (counts pef 
minute) as determined by the radioimmunoassay. 
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The human monoclonal antibody of the present 
invention does not react at all with 1 1 25 I ] -sheep-anti- 
mouse IgG but reacts remarkably with l^Sj ] -sheep-anti- 
human IgG substantially linearly with the concentration of 
the antibody as seen from Fig. 2. The human anti-HBsAg 
polyclonal antibody derived from human serum exhibited a 
reaction pattern quite similar to that of the monoclonal 
antibody of the present invention while the mouse anti-HBsAg 
monoclonal antibody (HB7-2) exhibited a definitely different 
reaction pattern. From these facts, it is believed that the 
anti-HBsAg monoclonal antibody prepared by the present 
invention is a complete human antibody, not a human/mouse 
chimeric antibody. 
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Claims: 

1 . A method for preparing human-derived monoclo- 
nal, antibodiesto hepatitis B surface antigen (HBsAg) which 
comprises forming hybridomas by fusing peripheral blood 
lymphocyte cells which have been derived from humans having 
high titers of anti-HBsAg antibodies with myeloma cells, 
cloning the obtained hybridomas and selecting clones produ- 
cing an antibody to the HBsAg. 

2. The method according to claim 1, wherein the 
human for supplying the lymphocyte cells has a titer of 
anti-HBsAg antibodies of at least 10 IU/ml in blood. 

3. The method according to claim 1, wherein the 
peripheral lymphocyte cells prior to the fusion are stimula- 
ted by the addition of a non-specific lymphocyte activator 

and cultured. 

4. The method according to claim 1, wherein the 
myeloma cells are derived from mouse BALB/c myeloma cells, 
particularly P3-X63-Ag8-l)1 or X-63-Ag8-6,5,3. 

5. The method according to claim 1, wherein the 
hybridomas are propagated in vitro, particularly in a medium 
containing hypoxanthine-aminopterin-thymidine. 

6. The method according to claim 1, wherein the 
hybridomas are propagated in an immunodef icient animal. 
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